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(54) ORGANISM SYNCHRONIZATION DETECTING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device which objectively allows a deep understanding 
of a psychological interaction with a partner when trying to develop mutual understanding by 
conversation or communications means. 

SOLUTION: A biological information detecting means 1 measures the pulse wave of a student, 
and from it detects biological information SI such as pulse waves. A biological information 
reception means 2 receives teacher's pulse wave information S2, a synchronization judging 
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means 3 compares the pulse information SI with S2, determines the degree of their coincidence 
and the degree of tuning which shows which one of the pulse waves approaches (is tuned toward) 
the other, and outputs the result as S3. A display control means 4 causes the pulse wave 
information Si, S2 and the result S3 to be displayed on a display means 5. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is detection equipment whenever [ living body alignment / carry out providing a 
judgment means and a notice means notify of the judgment result of a judgment means 
whenever / said alignment /, whenever / alignment / which compares a biological-information 
detection means detect biological information, and a biological-information receiving means 
receive biological information with the biological information which said biological-information 
detection means detected and the biological information which said biological-information 
receiving means received, and judges whenever / both alignment / as the description ]. 
[Claim 2] It is detection equipment whenever [ according to claim 1 living body alignment / which 
is characterized by providing a biological information transmitting means to transmit the 
biological information which said biological information detection means detected ]. 
[Claim 3] Said biological information detection means is detection equipment whenever 
[ according to claim 1 or 2 living body alignment / which is characterized by outputting by 
carrying out predetermined processing to the detected biological information ]. 
[Claim 4] Said notice means is [ claim 1 characterized by changing a sound signal thru/or ] 
detection equipment among 3 according to the degree of the alignment judged by the judgment 
means whenever [ said alignment ] whenever [ given in any 1 term living body alignment ]. 
[Claim 5] Said notice means is detection equipment according to the degree of the alignment 
judged by the judgment means whenever [ said alignment ] whenever [ according to claim 4 
living body alignment / which is characterized by changing the frequency or sound volume of said 
sound signal]. 

[Claim 6] Said biological information detection means is [ claim 1 characterized by carrying out 
the wavelet transformation of the pulse wave detected from a living body's detecting-element 
grade, and generating said ecology information thru/or ] detection equipment among 5 whenever 
[ given in any 1 term living body alignment ] . 

[Claim 7] The 1st biological information detection means which detects biological information, 
and the 2nd biological information detection means which detects biological information, 
Whenever [ alignment / which compares the biological information which the said 1st and 2nd 
biological information detection means detected, and judges whenever / both alignment ] A 
judgment means, It is detection equipment whenever [ living body alignment / which is 
characterized by providing a display means to display the judgment result of a judgment means 
whenever / biological information / which the said 1st and 2nd biological information detection 
means detected /, and said alignment ]. 
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[Claim 8] The said 1st and 2nd biological information detection means is detection equipment 
whenever [ according to claim 8 living body alignment / which is characterized by outputting by 
carrying out predetermined processing to the detected biological information ]. 
[Claim 9] The said 1st and 2nd biological information detection means is detection equipment 
whenever [ according to claim 7 or 8 living body alignment / which is characterized by carrying 
out the wavelet transformation of the pulse wave detected from a living body's detecting-element 
grade, and generating said ecology information ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses the drawing-in effectiveness generated by seeing 
others' biological information, and relates to detection equipment whenever [ suitable living body 
alignment / to raise presence or bring a mutual emotion close ]. 
[0002] 

[Description of the Prior Art] The attempt which it is going to use for personal negotiation of 
education, medicine, amusement, a dialogue, etc. is known by detecting human being's vital 
reaction or transmitting as data, such as a sound signal and image pick-up information. For 
example, in the "**** equipment" shown in Japanese Patent Application No. No. 68992 [ 61 to ], 
the sound of the conversation which is the product of human being's intellectual work, or a 
musical instrument performance, and an electroencephalogram when performing the 
intellectual work are collectively transmitted to other men, and the configuration of telling an 
inexperienced person an able person's capacity by this is indicated. Moreover, the teacher and 
student in the isolation ground aim at volition Bahnung with a well-known television carrier 
sending set or voice transmission equipment, and the system which has a class is also tried. 
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[0003] 

[Problem(s) to be Solved by the Invention] However, in an above-mentioned example, 
informational transfer is one-sided and it cannot know that it is in that the persons in the 
isolation ground agree mutually, or an inharmonious condition etc. That is, since the alignment 
degree of an emotion with a partner was not able to be known, it had become the means of 
communication which carried out dry. By the way, if the dialogue etc. is carried out, the so-called 
drawing-in phenomenon (phenomenon of entrainment) in the inclination whose vital reactions, 
such as both pulse rate, correspond according to the progress is known. To the psychological 
situation of another side, I hear that entrainment of one side is carried out, and this has it. This 
invention was made in view of such a situation, is in a dialogue or the volition Bahnung by 
means of communications, and it aims at offering detection equipment whenever [ alignment / 
which can know the degree of alignment with a partner ]. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention according to claim 1 A biological information detection means to detect biological 
information, and a biological information receiving means to receive biological information, The 
biological information which said biological information detection means detected is compared 
with the biological information which said biological information receiving means received, and 
it is characterized by providing a judgment means and a notice means to notify of the judgment 
result of a judgment means whenever [ said alignment ], whenever [ alignment / which judges 
whenever / both alignment ]. Moreover, invention according to claim 2 is characterized by 
providing a biological information transmitting means to transmit the biological information 
which said biological information detection means detected. Moreover, invention according to 
claim 3 is characterized by said biological information detection means outputting by carrying 
out predetermined processing to the detected biological information. 

[0005] Moreover, it is characterized by invention according to claim 4 changing a sound signal 
according to the degree of the alignment said notice means was judged by the judgment means 
whenever [ said alignment ] to be. Moreover, it is characterized by invention according to claim 5 
changing the frequency or sound volume of said sound signal according to the degree of the 
alignment said notice means was judged by the judgment means whenever [ said alignment ] to 
be. Moreover, invention according to claim 6 is characterized by for said biological information 
detection means carrying out the wavelet transformation of the pulse wave detected from a 
living body's detecting-element grade, and generating said ecology information. Moreover, the 
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1st biological information detection means which detects biological information if it is in 
invention according to claim 7, Whenever [ alignment / which compares the biological 
information which the 2nd biological information detection means which detects biological 
information, and the said 1st and 2nd biological information detection means detected, and 
judges whenever / both alignment ] A judgment means, It is characterized by providing a display 
means to display the judgment result of a judgment means whenever [ biological information / 
which the said 1st and 2nd biological information detection means detected /, and said 
alignment ]. Moreover, if it is in invention according to claim 8, it is characterized by the said 1st 
and 2nd biological information detection means outputting by carrying out predetermined 
processing to the detected biological information. Moreover, if it is in invention according to 
claim 9, it is characterized by for the said 1st and 2nd biological information detection means 
carrying out the wavelet transformation of the pulse wave detected from a living body's 
detecting-element grade, and generating said ecology information. 
[0006] 

[Embodiment of the Invention] 

The whole <i:lst operation gestalt> A. block diagram 1 is a block diagram showing the outline 
configuration of the 1st operation gestalt of this invention. This operation gestalt is an operation 
gestalt which used this invention for the instruction system that a student receives a teacher's 
instruction information sent through a network. Drawing 1 shows the configuration of the 
equipment formed in a student side. 1 is a biological information detection means, measures a 
student's pulse wave and, thereby, detects the biological information SI, such as a pulse. 
Although there is various information among the ecology information, it considers as a pulse 
here for simplification (it expresses the pulse information SI hereafter). 

[0007] Moreover, 2 is an information receiving means to receive the biological information S2 
supplied through a network, and other information S4. The biological information S2 which this 
information receiving means 2 receives is the information on the same class as the biological 
information which the biological information detection means 1 detects, namely, is the pulse 
information S2 from a teacher side in this operation gestalt. 3 is a judgment means whenever 
[ alignment ], it compares the pulse information SI and S2, judges extent of drawing in of or [ it 
carried out by approaching both coincidence degree and which (in which were drawn?) ], and 
outputs the judgment result as S3. 4 is a display-control means and controls the display of the 
pulse information Si and S2, the judgment result S3, and information S4. 5 is a display means 
and displays the judgment result S3 of a judgment means and the pulse information Si and S2, 
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and information S4 whenever [ alignment ] based on the control from a control means 4. 
[0008] On the other hand, drawing 2 is the block diagram showing the outline configuration of 
the equipment formed in a teacher side. In drawing, 6 is a biological information detection means 
by which measure a teacher's pulse wave and this detects a pulse (namely, above-mentioned 
pulse information S2). 7 is an information input means to record and select information S4, such 
as voice by the side of a teacher, and expression, and has the microphone for sound recording, the 
video camera, etc. Moreover, 8 is a transmitting means to transmit the pulse information S2 and 
information S4, and 9 is memory reproduced and outputted according to a request while 
memorizing the pulse information S2 and information S4. 

[0009] B. Explain the configuration of each part, next the configuration of each part of this 
operation gestalt in full detail. 

1. Since the biological information detection means 1, 6 biological-information detection means 1, 
and the biological information detection means 6 are the same configurations, explain taking the 
case of the biological information detection means 1. 

[0010] ** the mechanical configuration of a biological information detection means - drawing 3 is 
drawing showing the example of a configuration of the biological information detection means 1 
here, and the cable by which 10 is connected to the body of wrist watch structure, and 20 is 
connected to a body 10, and 30 are the sensor units for pulse wave detection prepared in the tip 
side of a cable 20 in drawing. The connector piece 80 is formed in the tip side of a cable 20, and 
this connector piece 80 can be freely detached and attached to the connector area 70 constituted 
at the 6*00 side of a body 10. The body 10 of equipment can be freely detached [ it coils around an 
arm from 12-00 in a wrist watch, and the wristband 12 fixed in a direction at that 6-00 is formed 
in a body 10, and ] and attached on an arm with this wristband 12. The sensor unit 30 for pulse 
wave detection has an LED light emitting device and a photo detector (not shown), it is in the 
condition shaded with the band 40 for sensor immobilization, and the root of an index finger is 
equipped with it. 50 is a cable connected to the judgment means 3 whenever [ alignment ], and 
the connector piece 52 and 54 is formed in the both ends. The connector piece 52 can be freely 
detached and attached to the connector area 60 constituted at the 10*00 side of a body 10. On the 
other hand, it can detach the connector piece 54 and attach freely to the connector area of the 
judgment means 3 whenever [ alignment / which is not illustrated ]. 

[00 11] Next, the display of a body 10 is explained. If it is in this operation gestalt, biological 
information detection means 1 the very thing also has the display which displays a pulse. 
[0012] In drawing 3 , 90 is the liquid crystal display formed in the front face of a body 10, and a 
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display 90 consists of the 1st segment viewing area 92 located in the upper left side, the 2nd 
segment viewing area 94 located in an upper right side, the 3rd segment viewing area 96 located 
in a lower right side, and a dot viewing area 98 located in a lower left side. The 1st segment 
viewing area 92 displays a day of the week, a date, time of day, etc. The 2nd segment viewing 
area 94 displays the elapsed time in measurement of time amount, and the 3rd segment viewing 
area 96 displays the pulse rate in measurement of a pulse wave etc. The dot viewing area 98 
carries out graphical display of the graph which shows roughly various kinds of information, for 
example, the wave of a pulse rate. A display change-over switches to a display, a stopwatch 
display, etc. of the display of a pulse rate etc., a day of the week, a date, and time of day suitably. 
However, after measurement initiation is directed, measurement of a pulse wave is performed by 
not being concerned with a display change-over of a liquid crystal display 90, but continuing, and 
the time stump in which measured value and its sampling time are shown is memorized by the 
set, and it goes. 

[0013] There is button switch 100a which operates ON/OFF of a body 10 in the 
indicating-equipment 90 bottom, and button switch 100b of the indicating-equipment 90 bottom 
is a switch which directs the display of a day of the week, a date, and time of day. In the direction 
of 2*00 of a body 10, button switch 100c which directs generating of an alarm sound is constituted, 
and button switch lOOd which switches various kinds of modes of a body 10 is constituted in the 
direction of 4*00 of a body 10 in it. Furthermore, in the direction of 7-00 of a body 10, button 
switch lOOf button switch lOOe which sets up a day of the week, a date, and time of day instructs 
a switch of the aforementioned graphical display to be in the direction of 8*00 of a body 10 is 
constituted. lOOg located in the direction of 11*00 of a body 10 is a button switch which operates 
EL (Electro Luminescence) back light which illuminates an indicating equipment 90. 
[0014] ** Explain the internal configuration of the electric configuration body 10 of a biological 
information detection means. Drawing 4 is the block diagram showing the circuitry of the 
biological information detection means 1. In drawing 4 , it is CPU, and 110 is the central section 
which performs a predetermined operation while it controls each circuit. ROM112 and RAMI 14 
are connected to CPU110, and the control unit 116 and the display-control circuit 118 are further 
connected to it, respectively. The pulse rate detecting element 120 has the aforementioned 
connector area 70, and it is connected to CPU110 while connecting with the sensor unit 30 
through a cable 20. A control program, various kinds of control data, etc. which CPU110 
performs are stored in ROM112. RAM114 serves as a working area in case CPU110 performs an 
operation. The result of an operation of the measurement value from the pulse rate detecting 
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element 120 and CPU110 etc. is suitably stored in RAMI 14. The display-control circuit 118 
changes into a format of a display 90 the display information inputted from CPU110, and is 
made to display it on equipment 90. A control unit 116 consists of button switch 100 group 
mentioned above. The clock circuit 122 which has total tide ability is connected to CPU110. In 
addition, as for a body 10, the cell (not shown) as a power source is stored. 

[0015] Next, the circuitry of the pulse wave detecting element 120 is shown in drawing 5 . In this 
drawing, the pulse wave detecting element 122 has the connector area 70, the pulse wave signal 
amplifying circuit 130, the pattern-of-pulse-wave shaping circuit 132, and the interface 134. The 
pulse wave signal amplifying circuit 130 receives the electric signal of the pulse information Si 
from a connector area 70, and outputs it to the pattern-of-pulse-wave shaping circuit 132 and an 
interface 134. An interface 134 operates the wave of the electric signal from the 
pattern-of-pulse-wave shaping circuit 132 orthopedically, and outputs the pattenrof*pulse-wave 
shaping circuit 132 to CPU110. On the other hand, an interface 134 carries out AID conversion of 
the electric signal from the pulse wave signal amplifying circuit 130, and outputs it to CPU110. 
[0016] The detection procedure of the pulse information SI based on the above-mentioned 
configuration is explained. Drawing 6 is a flow chart which shows an example of the detection 
procedure of Si. In step Sal shown in this drawing, the pulse wave signal amplifying circuit 130 
amplifies the pulse wave signal from the sensor unit 30. In step Sa2, the pattern-of-pulse-wave 
shaping circuit 132 operates the wave of the amplified pulse wave signal orthopedically. In step 
Sa3, CPU110 carries out frequency analysis of the pulse wave signal from the 
pattern-of-pulse-wave shaping circuit 132. FFT processing of the frequency is carried out in this 
operation gestalt. Next, in step Sa4, CPU110 calculates a pulse rate from the pulse wave 
frequency component which extracted the pulse wave frequency component and was extracted 
from the pulse wave signal by which FFT processing was carried out in step Sa5. Here, it 
outlines about FFT processing. If FFT processing of the wave F of a pulse wave shown in 
drawing 7 (a) is carried out using the sampling time as 16 [sec], the harmonic content shown in 
drawing 7 (b) will be obtained. In this case, since it is a sampling period 16 [sec], the resolution of 
that line spectrum becomes 1/16 [sec], and Wave F is decomposed into the harmonic content of 
the integral multiple of 16 [Hz]. Now, in drawing 7 (b), although an axis of ordinate expresses the 
magnitude (power) of harmonic content, in the example of illustration, the amplitude of the wave 
motion of a frequency fB is 1/2 of the amplitude of the wave motion of a frequency fA. Generally, 
the highest thing is a pulse wave component among the harmonic content obtained by FFT 
processing, and others are considered to be a noise, in this example, the wave motion of a 



9 



frequency fA is wave motion of a pulse wave, and the wave motion of a frequency ffi is noises, 
such as a body motion, ■■ a thing judgment can be made. The frequency detected as mentioned 
above is changed into per per minute, and it asks for a pulse. In addition, as a frequency-analysis 
method, there are the maximum entropy method besides above-mentioned FFT processing, a 
web let transformation method, etc., and each can be applied to this operation gestalt (for details, 
it mentions later). 

[0017] Next, actuation of the biological information detection means 1 by the above-mentioned 
configuration is explained. First, the root of an index finger is equipped with the sensor unit 30 
for pulse wave detection with the band 40 for sensor immobilization. The reason for pinpointing 
the part is for not checking actuation of a hand in order to attain shortening of a cable 20, and 
the root of a finger is for being hard to receive change of the temperature by environmental 
temperature further (change of temperature makes the detection value of a pulse wave 
incorrectness). If equipment is started in the condition, the LED light emitting device (not 
shown) of a unit 30 **** a wearing part in the condition of having been shaded from the external 
world. On the other hand, by the wearing part, while the reflected light is changed by fluctuation 
of a pulse and the photo detector (not shown) of a unit 30 catches the fluctuation, it changes into 
an electric signal (pulse wave signal), and outputs to the pulse wave detecting element 120 of a 
body 10 through a cable 20. 

[0018] In the pulse wave detecting element 120, the pulse wave signal amplifying circuit 130 
amplifies the pulse wave signal from the sensor unit 30, and outputs it to the 
pattern-of-pulse-wave shaping circuit 132 and an interface 134. An interface 134 carries out A/D 
conversion of the amplified pulse wave signal, and outputs it to CPU 110. The 
pattern-of-pulse-wave shaping circuit 132 operates the wave of the amplified pulse wave signal 
orthopedically, and outputs it to CPU 110. In CPU 110, frequency analysis processing mentioned 
above is performed and the pulse information Si is computed. In this case, the pulse information 
SI is outputted to the judgment means 3 whenever [ alignment ], and also it is displayed on a 
display 90 according to a request. 

[0019] 2. Teacher side information input means 7 drawing 8 is the block diagram showing sound 
recording/image pick-up system which is an example of the information input means 7. In this 
drawing, 140 is a microphone and 142 is an amplifying circuit which amplifies the wave. A 
microphone 140 catches, an amplifying circuit 142 amplifies the wave, and the voice of the 
teacher at the time of education outputs it to the information transmitting means 8 or memory 9. 
Furthermore, if it is in this operation gestalt, the image pick-up signal by the side of a teacher 
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besides the speech information by the side of a teacher is also included in information S4. In 
drawing 8 , 144 is a video camera and 146 is a signal transformation means to change the image 
information into a transmission signal. The signal transformation means 146 changes into a 
transmission signal the image pick-up information by the side of the teacher obtained with the 
video camera 144, and outputs it to the information transmitting means 8 or memory 9. 
[0020] C. Hardware configuration drawing 9 of this 1st operation gestalt is the block diagram 
showing an example at the time of realizing the functional configuration shown in drawing 1 by 
hardware. In this drawing, 200 is CPU, and it performs a predetermined operation while it 
controls each circuit. The judgment means 3 is realized as a function of CPU200 whenever 
[ alignment / which was mentioned above ]. ROM202 and RAM204 are connected to CPU200, and 
the control unit 206 and the display-control means 4 are further connected to it, respectively. 
Furthermore, the signal of pulse information is inputted into CPU200, respectively from the 
biological information detection means 1 and the biological information receiving means 2. A 
control program, various kinds of control data, etc. which CPU200 performs are stored in 
ROM202. RAM204 serves as a working area in case CPU200 performs an operation. 
Furthermore, while the result of an operation of CPU200 is stored, the pulse information SI from 
the biological information detection means 1 and the pulse information S2 from the biological 
information receiving means 2 are stored in RAM204 with a fixed time interval. The 
display-control means 4 changes into a format of the display means 5 the display information 
inputted from CPU200, and is made to display it on the display means 5. A control unit 208 
consists of button switches, such as a keyboard. 

[0021] D. Explain actuation, next actuation of this operation gestalt by the above-mentioned 
configuration. As an example, a teacher explains to a student the case where it educates on real 
time. The biological information detection means 1 detects the pulse wave of the student at the 
time of education with a fixed time interval, and extracts the pulse information Si from the 
detection result. To coincidence, the biological information detection means 6 detects a teacher's 
pulse wave, and extracts the pulse information S2 from the detection result to it. The pulse 
information S2 is stored in RAM204 in detail while it is inputted into the biological information 
receiving means 2 through the transmitting means 8 and is further inputted into the judgment 
means 3 whenever [ alignment ] with the pulse information SI. Whenever [ alignment ], with the 
judgment means 3, while comparing the pulse information SI with the pulse information S2, 
judging both coincidence degree and detecting the judgment result S3, it outputs to the 
display-control means 4. Below, an example of judgment processing is explained whenever 



11 



[ alignment ]. In this processing, calculation to which whenever [ alignment ] becomes high (it 
approaches to 100%) is performed, so that SS^Q- 1 SWS2-1 1) xl00(%) is considered as whenever 
[ alignment ] whenever [judgment ] and S3 approaches 100 whenever [judgment ]. Drawing 10 
is a flow chart which shows an example of the judgment processing in this operation gestalt. In 
the processing shown in this drawing, pulse information SI is read at step Sbl, and pulse 
information S2 is read at step Sb2. S3=S1/S2 are computed in step Sb3, and the coincidence 
(namely, S3=l) with Si and S2 is considered in step Sb4. Here, if it becomes S3= 100%, whenever 
[ alignment ] will be estimated as highest A (step Sb5). If it becomes S3 !=1 (namely, 100%), in 
step Sb6, step Sb8, and step SblO, evaluation with S3 according to the difference of 100 will be 
performed. In addition, the reference values 70, 40, and 10 of step Sb6, step Sb8, and step SblO 
are [ for explanation ] expedient, and it is needless to say that you may be other numeric values. 
[0022] The display-control means 4 displays on the display means 5 the pulse information Si 
generated as mentioned above, the pulse information S2, and judgment result S3 grade. In 
addition, both evaluation A-E may be displayed. Drawing 11 shows the example of a display of 
the display means 5. In this drawing, 210 is a display and the monitor image of a common 
personal computer is displayed on the 1st window 212. The 2nd window 214 is constituted at the 
lower left side of a display 210, and the 6th window 222 is displayed for the 3rd window 216, the 
4th window 218, and the 5th window 220 toward right-hand side in order, respectively. The 
pulse information Si is displayed on the 2nd window 214, and the pulse information S2 is 
displayed on the 3rd window 216. The judgment result S3 is displayed on the 4th window 218, 
and further, if it is in this operation gestalt, according to evaluation evaluation A*E of whenever 
[ alignment ], a face chart is displayed on the 5th window 220. In this case, two or more face 
charts are prepared in ROM202, and that face chart is alternatively displayed on the 5th window 
220 according to the phase of whenever [ alignment ]. In addition, although the pulse 
information S2 and information S4 were transmitted to real time, the contents which were made 
to memorize the pulse information S2 at the time of educational implementation and information 
S4, and were memorized are transmitted to the memory 9 shown in drawing 2 according to the 
demand from a student side, and you may make it display such information on it in the 3rd 
window 216 and the 6th window 222 suitably in an above-mentioned example of operation. In 
this case, a student can receive a professor in free time amount, and a teacher side can also 
perform a professor to asynchronous to many and unspecified students. 

[0023] E. The vital reaction (this operation gestalt pulse rate) which expresses a student's 
emotion by the configuration beyond effectiveness when a teacher performs [ a student ] 
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education and instruction to a student is compared with a teacher's vital reaction, and a student 
can recognize extent of the coincidence. Generally, in an individual pair individual's negotiation, 
for example, a dialogue, each people align in emotion and the so-called drawing-in phenomenon 
which progresses to the inclination whose vital reaction corresponds as the reflection is known. 
On the other hand, when measuring whenever [ achievement / of educational instruction, 
especially subjective workmanship (conversation education like especially Japanese 
conversation), for example, linguistic education, reading, a musical instrument performance, a 
song, etc. ], it is thought that it is only important after that not only living body-skill but a 
subjective emotion improves [ workmanship ]. Therefore, a student's workmanship improves by 
leaps and bounds by receiving a professor so that a student may be in agreement not only skill 
but in emotion at a teacher. This operation gestalt makes it possible to apply the drawing-in 
phenomenon, to compare the pulse information of a student and a teacher, to make it possible to 
measure whenever [ student's achievement ] by detection of the coincidence degree, to have it, 
and to aim at improvement in effectiveness of educational instruction. 

[0024] F. In the operation gestalt which carried out modification (l) ****, although the light 
emitting device of the sensor unit 30 is set to LED, this invention is not limited to it and is good 
also considering said light emitting device as a laser light source. Moreover, although a photo 
detector shall catch the reflected light of LED with the above-mentioned operation gestalt, this 
invention is good also as what is not limited to it and catches the transmitted light. Furthermore, 
although the sensor unit 30 is used as an optical sensor if it is in the above-mentioned operation 
gestalt, this invention is not limited to it, may be other effective means, for example, can also be 
used as a pressure sensor. Furthermore, if it is in the above-mentioned operation gestalt, a pulse 
wave shall be detected from the root of an index finger, but this invention may not be limited to it, 
and if it is the part which can detect a pulse wave, it may be any. 

(2) Although the judgment result S3 shall be computed based on S3=(l- 1 S17S2-1 1) xlOO if it is 
in the above-mentioned operation gestalt, this invention is good also as what computes the 
correlation coefficient of two or more data which is not limited to it and makes a group the pulse 
information SI stored in RAM204 with the fixed time interval, and pulse information S2. While 
it is analyzable how a coincidence property changes with the passage of time by that cause, a 
student can know an emotion coincidence degree with a teacher by displaying the correlation on 
the display means 5. 

(3) Moreover, although evaluation of whenever [ alignment ] is made into five steps if it is in the 
above-mentioned operation gestalt, cannot limit this invention to it and, of course, can change 
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according to the interpretation of whenever [ alignment ], a judgment procedure, a valuation 
basis, etc. Moreover, although whenever [ alignment ] is the instantaneous value in sampling 
timing, the average of whenever [ during a predetermined period / alignment ] is calculated, and 
it may be made to evaluate based on the average concerned. 

(4) Moreover, while asking for the rate of change from the pulse information Si stored in 
RAM204 with the fixed time interval, it may ask for the rate of change also from the pulse 
information S2, and both may be displayed on the display means 5. If it does in this way, it can 
know which influence is large, i.e., which was drawn in which?, in this case, thing **** that an 
emotion coincidence degree is progressing or it is separated by displaying evaluation on the 
display means 5 - things are made and it becomes possible to centralize consciousness more, 
since it usually comes out that emotion-coincidence is separated and there is especially 
immediately after measurement initiation of whenever [ alignment ], it becomes possible by 
seeing the display concerned to draw by short paddle time amount more, and to generate a 
phenomenon of it. Here, the thing which expresses S3 with S3 (t) as a function of time amount t, 
and expresses the rate of change of whenever [ alignment ] with S f (t), then S* (t) are given by the 
following formulas. 

S'(t) =S3(t)-S3 (t-deltat) 

However, deltat is a sampling period. In this case, it can estimate that whenever [ alignment ] 
will progress if S' (t) is a forward value, and on the other hand, if S' (t) is a forward value, it can 
be estimated that alignment is separated. For this reason, as long as it is -5>S f (t), it is estimated 
as a "defect" and you may make it display this "is common" on the display means 5, as long as it 
is "good" and 5>S'(t) >-5, if it is S'(t) >5. 

(5) Arrangement of each window in the display means 5 and a gestalt are also deformable, and 
the window with which whenever [ alignment ] is expressed further may be made to appear by 
button grabbing of a keyboard. Thus, it is possible to derive various modifications and the 
example of amelioration from this invention. 

[0025] The <2:2nd operation gestalt> The 2nd operation gestalt is explained below. This 
operation gestalt is an example used when exchanging information interactively, judging 
whenever [ biological information / of self and the other party / and alignment ], and when 
especially both are in the isolation ground, it is a suitable example. [, such as using together to 
communication system, ] In addition, explanation is omitted about the same part as the 1st 
operation gestalt mentioned above. 

[0026] A. The whole block diagram 12 is a block diagram showing the outline configuration of the 
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2nd operation gestalt of this invention. This operation gestalt has taken the configuration which 
unified the equipment shown in drawing 1 in the 1st operation gestalt, and the equipment shown 
in drawing 2 . In drawing 12 , 300 is a biological information detection means to detect self 
biological information, and detects the pulse information S5 like the 1st operation gestalt. Since 
functions, such as structure of the biological information detection means 300 and a pulse 
information detection procedure, are the same as that of the 1st operation gestalt, they give the 
same sign to the same part, and omit explanation. 302 is an information input means record and 
select to detect the information S6, such as self voice and image pick-up information, and since 
the structure and a function are the same as that of the 1st operation gestalt, it omits 
explanation. 304 is a biological information transceiver means to receive the pulse information 
S7 transmitted by the other party and information S8 while transmitting the pulse information 
S5 and information S6 to the other party. 306 is a judgment means whenever [ alignment ], as 
well as the 1st operation gestalt, it compares the pulse information S5 with the pulse 
information S7, judges both coincidence degree etc., and outputs the judgment result as S9. 308 
is memory which memorizes the pulse information S5, the pulse information S7, information S6, 
information S8, and judgment result S9, and is outputted according to a request. The judgment 
means 306 and memory 308 are realized as a function of CPU of a hardware configuration as 
well as the 1st operation gestalt whenever [ alignment ]. 310 is a display-control means, 312 is a 
display means, and the display-control means 310 displays the pulse information S5, the pulse 
information S7, information S6, information S8, and judgment result S9 on the display means 
312 according to a request. The hardware configuration which realizes the above-mentioned 
configuration is shown in drawing 13 . If shown in this drawing, the biological information 
receiving means 2 in drawing 9 is the biological information transceiver means 304. Since others 
are the same as that of the 1st operation gestalt of drawing 9 , explanation is omitted. 
[0027] B. Below actuation, as actuation of this operation gestalt is shown in drawing 14 (a), 
explain as an example a case like telephone communication where it systematizes for the 
dialogue of 1 to 1. The example of a configuration of drawing 14 (a) enables the communication 
link between the biological information transceiver means 304 of self, and the other party's 
biological information transceiver means 304' according to the transmission line 314. Thereby, 
exchange of the pulse information S5, information S6 and the pulse information S7, and 
information S8 is attained by self and the other party. The pulse information S5 on self detected 
by the information detection means 300 is transmitted to the other party's biological information 
transceiver means 304' through the biological information transceiver means 304 while it is 
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inputted into the judgment means 306 and memory 308 whenever [ alignment ]. It is received by 
the biological information transceiver means 304 of self, and the other party's pulse information 
S7 detected similarly on the other hand is inputted into the judgment means 306 and memory 
308 whenever [ alignment ]. Whenever [ alignment ], with the judgment means 306, data 
processing of the pulse information S5 and the pulse information S7 is performed by the same 
technique as the 1st operation gestalt, and judgment result S9 is computed. Judgment result S9 
is inputted into the display-control means 310, and is displayed by the display means 312 while 
it is inputted into memory 308. In addition, information S6 and information S8 are inputted into 
the display-control means 310, and are displayed by the display means 312 according to a 
request as real time or a hysteresis indication while they are stored in memory 308. 
[0028] C. According to the effectiveness book operation gestalt, while being able to recognize self 
and the other party's pulse information S5, the pulse information S7, information S6, and 
information S8 in a dialogue, it becomes possible further to recognize judgment result S9 of 
whenever [ alignment ]. While being able to have a dialog by that cause, referring to emotions, 
such as self and the other party's fatigue, tonus, and a mood, as a result the other party's feeling, 
it becomes possible to have a dialog, recognizing or referring to quantitatively the flattery to the 
other party of further self, or drawing in to the other party's self. 

[0029] D. The modification book operation gestalt in systematization of the 2nd operation gestalt 
may be used together with the existing communication system, such as telephone 
communication and a TV phone communication link, and the information input means 302 and 
the biological information transceiver means 304 may be omitted in that case. Although 
negotiation of 1 to 1 is assumed if it is in an above-mentioned operation gestalt, systematization 
of this operation gestalt is not limited to it, and various deformation is possible for it and it 
shows the example to drawing 14 (b). At this example, it is the biological information transceiver 
means 304-1,304-2,304-3 in n sets of these operation gestalten. -- It is a transmission line 
314-1,314-2,314-3 about 304-n. - It has joined together in the shape of a circular ring through 
314-n. In addition, the number n of business has responded to the request, and may be carried 
out as for shoes. In this case, whenever [ user / of a biological information transceiver means to 
adjoin /, and ecology information's on self coincidence ] can be known by seeing the window of the 
display means 312. Therefore, in between those fellow who does sequential contiguity, 
coincidence is achieved in the emotion by the drawing-in phenomenon, and common emotion can 
be approached as a whole. In addition, if the window of the display means 312 is prepared by the 
number and all the members' pulse information is acquired, whenever [ pulse information / of all 
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the members / and alignment ] can be known at once. This gestalt is suitable when performing 
meeting and negotiation among two or more isolated men like a television conference. By this 
configuration, while two or more human beings refer to the pulse information of self, and the 
other party whole personnel's pulse information, it can have a dialog (information interchange). 
Furthermore, it also becomes possible to perform meeting and negotiation, each one recognizing 
whenever [ alignment-with the man ], for example focusing on the man of the biological 
information transceiver means 304-1. Moreover, a specific man is chosen and you may make it 
judge whenever [ alignment-with self and its man ]. In that case, what is necessary is just to add 
a selection means to make people's pulse information which self specified input into the 
judgment means 306 whenever [ alignment ] through the biological information transceiver 
means 304. 

[0030] In addition, if it is in practical use of this operation gestalt, it is possible to prepare this 
operation gestalt in telephone as an example. In that case, it is desirable to detect a pulse wave 
from a lug, considering reduction of components mark, and the simple nature of use. As an 
example for that, the unit 30 for pulse wave detection may be used as a pressure sensor, and 
although the pulse wave detection method formed in the location which counters the part in the 
sticking-bypressure part to the lug of an earphone in which pulse wave detection is possible 
possible [ press ] can be considered, you may be other detection gestalten. 

[0031] The <3'3rd operation gestalt> book operation gestalt is an operation gestalt which used 
whenever [ biological information alignment / of this invention ] for a game which self and the 
other party look at each other, and recommends and plans a mutual expression and an emotion. 
In addition, the same sign is given to the same part as each above-mentioned operation gestalt, 
and explanation is omitted. This operation gestalt makes the sensor unit for pulse wave 
detection the sensor unit for digital pulse wave detection while unifying a biological information 
detection means and a display means. 

[0032] A. The outline of detection equipment is shown in the block diagram 15 of whole 
configuration ** biological information detection equipment whenever [ by this operation gestalt 
/ living body alignment ]. In this drawing, the sensor unit to which 320 detects the body of 
equipment and 322 detects one user's (hereafter referred to as A) digital pulse wave, and 324 are 
sensor units which detect the user (hereafter referred to as B) digital pulse wave of another side. 
The sensor unit 322 and the sensor unit 324 are countered and formed in the top face of the body 
320 of equipment, and the display 326 is constituted in the center of a top face of the body 320 of 
equipment. 
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[0033] The display 326 has the 1st segment viewing area 328 located in the A side, and the 2nd 
segment viewing area 330 located in the B side. The 1st segment viewing area 328 has the dot 
viewing area 332 which carries out graphical display of the change of the pulse rate of A, the 
field 334 which shows the biological information (it is pulse information as well as each 
above-mentioned operation gestalt) S 10 of A as a numeric value, the field 336 which shows the 
biological information (it is pulse information as well as each above-mentioned operation gestalt) 
Si 1 of B as a numeric value, and the field 338 which shows the judgment result S12 whenever 
[ alignment ]. Similarly, the 2nd segment viewing area 330 has the dot viewing area 340 which 
carries out graphical display of the change of the pulse rate of B, the field 342 which shows the 
pulse information Sll on B as a numeric value, the field 344 which shows the pulse information 
S10 on A as a numeric value, and the field 346 which shows the judgment result S12. In this case, 
the dot viewing area 332 and the dot viewing area 340 of drawing 15 are displayed with time, 
scrolling change of the pulse information S10 and the pulse information Sll. The bottom in 
drawing is current pulse information, and the information on past is displayed, so that it goes to 
the upper part. And a current information display is scrolled so that it may shift to the upper 
part among drawing with time amount progress. Moreover, the field 338 and the field 346 should 
display the evaluation as a face chart, and they not only show the numeric value of the judgment 
result S12, but should be rich in enjoyable ness. 

[0034] Next, the functional configuration of this operation gestalt is explained. Drawing 16 is the 
block diagram showing the outline configuration of this operation gestalt. If it is in this operation 
gestalt, the biological information detection means 348 of A and the biological information 
detection means 350 of B have combined with the judgment means 352 and the display-control 
means 354 whenever [ alignment ], respectively. The display-control means 354 displays the 
numeric value of the pulse information S10 from the judgment means 352, and the pulse 
information Sll and graphical display, and the judgment result S12 on a display 326 whenever 
[ each biological information detection means and alignment ]. The example of a configuration of 
the hardware which realizes the functional configuration mentioned above to drawing 17 is 
shown. In this drawing, the biological information detection means 348 outputs the pulse 
information S 10 on A to CPU356, and the biological information detection means 350 outputs 
the pulse information Sll on B to CPU356 similarly. Others are the same, if other configurations 
and the display-control means 4 of the 1st operation gestalt shown in drawing 9 about a function 
are used into the display-control means 352, the display means 5 is used as a display 326 and it 
changes. In addition, if it is in this operation gestalt, above-mentioned hardware is built in the 
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body 320 of equipment. Moreover, unlike the 1st operation gestalt, the hardware which realizes 
the functional configuration of this operation gestalt serves as the hardware for a biological 
information detection means, and storing of data, such as FFT processing of the detected pulse 
wave, calculation of the pulse information S10 and Sll from the result, and it, etc. is carried out 
in the hardware which realizes the functional configuration of this operation gestalt. 
[0035] Next, the sensor units 322 and 324 are explained. If it is in this operation gestalt, the 
pulse wave detection method of an LED reflective type is taken, and an example of the 
configuration is shown in drawing 18 . In this drawing, 360 is a switch base which lays a finger, 
it counters a body 320 and isolation arrangement is carried out with suitable means (not shown), 
such as an elastic means. A photo coupler 362 is fixed to the top face (namely, installation side of 
a finger) of a pedestal 360, and it biases to a photo coupler 362 in the rear face of a switch base 
360, and the electrode 364 for starting of the sensor units 322 and 324 is joined. On the other 
hand, it is in a body 320 and other electrodes 366 and 368 are being fixed to the bottom location 
of an electrode 364 possible [ an electrode 364 and contact ]. Electrodes 366 and 368 are 
connected to the power source (not shown), respectively. Moreover, it is in a body 320 and the 
photo sensor 372 of the LED light emitting device 370 and a photoelectrical type is juxtaposed in 
the bottom location of a photo coupler 362. The output signal of a photo sensor 372 is supplied to 
the wave detecting element 374 shown in drawing 19 . Since the configuration of the pulse wave 
detecting element 372 and the function are the same as that of the pulse wave detecting element 
120 of the 1st operation gestalt shown in drawing 5 , explanation is omitted. In addition, the 
perimeter of a photo coupler 362 is covered with the covering 376 for protection from light (in 
addition, the detection equipment of a digital pulse wave is indicated by JP,61-154639,A etc., for 
example). 

[0036] B. actuation - explain actuation of this operation gestalt below. If A and B lay a finger 
378 in each switch base 360 and press caudad, an electrode 364 will contact and conduct current 
to electrodes 366 and 368, and the sensor units 322 and 324 will start. Thereby, the LED light 
emitting device 370 emits light, and a finger 378 is irradiated. Light is received by the photo 
sensor 372 of a photoelectrical type, and a pulse wave is detected by that cause, and the reflected 
light of LED modulated by the digital pulse wave of a finger 378 is changed into an electric signal. 
After that, the pulse information S10 and the pulse information Sll are computed from a pulse 
wave by the same processing as the above-mentioned 1st and 2nd operation gestalt, data 
processing of it etc. is carried out, and the judgment result S12 is obtained whenever 
[ alignment ]. And information, such as it, is displayed on each field of a display 326 by the 
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display-control means 352, respectively. 

[0037] C. If according to the effectiveness book operation gestalt the finger is put on a switch 
base while Users A and B look at each other mutually, detection of a pulse will start by the 
sensor units 322 and 324. It enables this to recognize the mutual pulse information S10, the 
pulse information Sll, and the judgment result S12 of whenever [ alignment ]. And if the display 
326 is seen while both meet (you may talk), one of pulse rates begins to follow another side 
according to a drawing-in phenomenon. That is, one of emotions approaches another side. 
Therefore, when this operation gestalt is used for the formal-meeting-for-engagement game 
which plans man and woman's affinity by confrontation, it is interesting. Moreover, since 
emotions, such as self and the other party's fatigue, tonus, and a mood, as a result the other 
party's feeling can also be known, if it uses for a personal game like shogi and the game of go, for 
example, waging war can be attended, comparing whenever [ self alignment ] with transition of a 
game. Moreover, for a watching-a-game person, new enjoyableness - the progress of waging war 
including a psychological situation can be considered - can be added to a game. As mentioned 
above, this operation gestalt is excellent in enjoyableness and game nature, and is large. [ of the 
application as a play implement ] 

[0038] D. Although the sensor units 322 and 324 were formed on the body 320 of equipment if it 
was in the modification above-mentioned 3rd operation gestalt, this invention is not limited to it, 
and forms the hole for the plugs of a finger in the side face of the body 320 of equipment, for 
example, you may make it form the sensor units 322 and 324 into it. Thereby, while being able to 
improve protection-fronrlight nature, covering 372 becomes unnecessary and components mark 
can be reduced. 

[0039] Although the light emitting device of the sensor units 322 and 324 is used as an LED light 
emitting device, this invention is not limited to it and is good also considering said light emitting 
device as a laser light source. Moreover, although a photo sensor shall catch the reflected light of 
LED with the above-mentioned operation gestalt, this invention is good also as what is not 
limited to it and catches the transmitted light. Furthermore, although the sensor units 322 and 
324 are used as an optical sensor if it is in the above-mentioned operation gestalt, this invention 
is not limited to it, may be other effective means, for example, can also be used as a pressure 
sensor. 

[0040] Moreover, although it comes to assume the case where two persons meet if it is in the 
above-mentioned operation gestalt, this invention is not limited to it and is good also as the 
character of a virtual person [ in / for the other party / a computer game ], a pet, etc. In that case, 



20 



beforehand, while preparing the wave of the pulse information in various kinds of situations as a 
table of CPU etc., a decision means to choose a specific thing out of it, and a display-control 
means to display whenever [ pulse information and alignment ] on the display of a game are 
established. And while calling as individuality of the character according to a request, whenever 
[ alignment- with actual pulse information on self] is judged. And whenever [ pulse information / 
of self / and alignment ] is displayed on the display of a game according to a request. The 
configuration of a game including a mental element is attained by that cause, and the enjoyment 
of a game can be raised. Thus, this operation gestalt is excellent in enjoyableness and game 
nature, and is large. [ of the application as a play implement ] 

[0041] <5 -modification > In each operation gestalt mentioned above, the following deformation is 
possible. 

(l) what [ not only ] showed the judgment approach of whenever [ judgment approach 
alignment ] with each above-mentioned operation gestalt whenever [ alignment ] - for example, 
the following deformation is possible. 

** The peak point of the extract pulse wave of a peak point is extracted, it asks for the wave-like 
generating time of day and wave-like amplitude, and you may make it ask for whenever 
[ alignment ] from these differences. For example, what is necessary is to detect a peak point for 
every pulse wave, to specify the greatest peak point respectively out of it, and just to compare 
those generating time of day, supposing the pulse wave corresponding to each is detected from 
two test subjects, as shown in drawing 29 . In this case, from the pulse wave shown in the upper 
part of drawing 29 , the peak point PI thru/or P3 are detected, and PI which is that maximum 
peak point is specified, on the other hand - drawing 29 - the lower part ■■ having been shown - a 
pulse wave from - a peak - a point - P - one - ' " or - P - three " ' - detecting -- having - the 
-- max a peak - a point - it is ■■ P - one - 1 - specifying - having . And whenever [ alignment ] 
may be judged and carried out from the generating time of day tl of PI and PI 1 , and the 
difference of tl'. However, the judgment in this case is performed when a heart rate is in 
agreement in both. 

** A time stump can be attached and memorized about the pulse and pulse wave of a time stump 
which carried out generation detection, and it can collate with reference to a time stump about 
the information on two persons' Japanese operating personnel, and can also measure by what 
kind of circumstances alignment was made. 

[0042] ** Although FFT processing of the pattern of pulse wave by the biological information 
detection means 1 was carried out and it was asking for change of a pattern of pulse wave if it 
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was in application and the operation gestalt mentioned above of a wavelet function, about 
processing of a pattern of pulse wave, it is not restricted to FFT processing. For example, it is 
also possible to ask for change of a pattern of pulse wave using the pulse wave analysis data for 
every frequency domain obtained by carrying out wavelet transform of the pattern of pulse wave. 
Then, the configuration which carries out wavelet transform of the pattern of pulse wave by the 
biological information detection means 1 is explained hereafter. This configuration is realized by 
permuting functional actuation of CPU200 in drawing 9 by the configuration shown in drawing 
20 , and performing it. In drawing, the wavelet transformation section 700 gives a well-known 
wavelet transformation to the pulse wave signal MH outputted from the pulse wave detecting 
element 120, and generates the pulse wave analysis data MKD. 

[0043] Generally, in the time amount frequency analysis which catches a signal from both sides 
of time amount and a frequency to coincidence, wavelet serves as a unit which starts the part of a 
signal. The wavelet transformation expresses the magnitude of each part of a signal started in 
this unit. In order to define a wavelet transformation, function psi (x) localized also in frequency 
also in time is introduced as mother wavelet as a basis function. Here, the wavelet 
transformation by mother wavelet [ of function f (x) ] psi (x) is defined as follows. 
[0044] 

[Equation l] 



In a formula (l), b is a parameter used in case the transformer rate (parallel displacement) of 
mother wavelet psi (x) is carried out, and, on the other hand, a is a parameter at the time of 
carrying out a scale (telescopic motion). Therefore, in a formula (l), only b carries out the parallel 
displacement of mother wavelet psi (x), and only a is expanded [ Wavelet psi (x-b) (/a) ] and 
contracted. In this case, since the width of face of mother wavelet psi (x) is elongated 
corresponding to a scale parameter a, 1/a corresponds to a frequency. In addition, about the 
detailed configuration of the wavelet transformation section 700, it mentions later. Next, the 
frequency amendment section 800 performs frequency amendment to the pulse wave analysis 
data MKD. Although there is a term of "1/al / 2" corresponding to a frequency in the 
above-mentioned formula (l), when comparing data between different frequency domains, it is 
necessary to amend the effect of this term. For this reason, the frequency amendment section 
800 is formed, carries out the multiplication of multiplier a 1/2 to the wavelet data WD, and 
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generates pulse wave amendment data MKD\ Thereby, based on each corresponding frequency, 
it can amend so that the power density per frequency may become fixed. 

[0045] Next, the detail configuration of the wavelet transformation section 700 is explained with 
reference to drawing 21 . The pattern of pulse wave MH by the pulse wave detecting element 120 
is supplied to the waveform-shaping section 710 and A/D converter 720. Among these, the 
waveform-shaping section 710 generates the control signal CS and Clock CK which synchronized 
with the pattern of pulse wave MH. Here, the block diagram of the waveform-shaping section 
710 is shown in drawing 21 . In drawing, the ringing filter 711 is a filter with the high Q value to 
which center frequency is set to 2.2Hz and it sets a passband to 0.8Hz - 3.5Hz. since it usually 
comes out that the fundamental-wave component of a pattern of pulse wave is within the limits 
of 0.8Hz - 3.5Hz and there is, if a pattern of pulse wave MH passes the ringing filter 711, the 
fundamental- wave component will be extracted. For example, passage of the ringing filter 711 of 
the pattern of pulse wave MH shown in drawing 22 (a) acquires the sine wave shown in drawing 
22(b). 

[0046] Next, the zero cross detector 712 consists of comparators etc., compares the output signal 
and grand level of the ringing filter 101, and generates a square wave. This square wave becomes 
what synchronized with the heartbeat. For example, if the output signal of the ringing filter 712 
shows drawing 22 (b), the output signal of the zero cross detector 712 is shown in drawing 22 (c). 
Next, a comparator 713, a loop filter 714, the armature -voltage control oscillator circuit 715, and 
a frequency divider 716 constitute a kind of PLL. If the output signal of the zero cross detector 
712 is supplied to one input of a comparator 713 and the output signal of a frequency divider 716 
is supplied to the input of the another side, respectively, a comparator 713 will output the error 
signal according to both phase contrast. If an error signal is supplied to the armature -voltage 
control oscillator circuit 715 through a loop filter 714, the armature- voltage control oscillator 
circuit 715 will output Clock CK. And 1/8 dividing of the clock CK are carried out in a frequency 
divider 716, and it is fed back to the input of another side of a comparator 713. In this case, the 
frequency of Clock CK becomes one 8 times the frequency of this as compared with the frequency 
of the output signal of the zero cross detector 712, as shown in drawing 22 (d). Then, 1/2 
dividing of the clock CK are carried out in a frequency divider 717, and it is outputted as a 
control signal CS shown in drawing 22 (e). 

[0047] Explanation is again returned to drawing 20 . A pattern of pulse wave MH is changed into 
a digital signal by A/D converter 720, and is stored in the 1st memory 730 and 2nd memory 740 
after this by it. Here, while a control signal CS is directly supplied to the write enable terminal of 
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the 1st memory 730, the control signal CS reversed by the inverter 750 is supplied to the write 
enable terminal of the 2nd memory 740. For this reason, the 1st and 2nd memory 730 and 740 
will store a pattern of pulse wave MH by turns in clock period. Moreover, a multiplexer 760 
chooses the pulse wave data MD read from the 1st and 2nd memory 730 and 740 by turns, and 
outputs them to the basis function expansion section W. In this way, while the pulse wave data 
MD have the pulse wave data MD read from the 2nd memory 740 by the write-in period of the 
1st memory 730, they will be written in the 2nd memory 740 at the read-out period of the 1st 
memory 730. 

[0048] Next, the basis function expansion section W is the configuration of performing data 
processing of the above-mentioned formula (l), the above-mentioned clock CK is supplied, and 
data processing is performed with a clock period. The basis function expansion section W consists 
of the basis function storage section Wl which memorizes mother wavelet psi (x), the scale 
transducer W2 which changes a scale parameter a, buffer memory W3, the parallel displacement 
section W4 which performs a transformer rate, and the multiplication section W5. In addition, as 
mother wavelet psi (x) memorized in the basis function storage section Wl, a Mexican hat 
besides the Gabor wavelet, Haar wavelet, Meyer wavelet, Shannon wavelet, etc. are applicable. 
[0049] First, if mother wavelet psi (x) is read from the basis function storage section Wl, the 
scale transducer W2 will change a scale parameter a. Here, since a scale parameter a 
corresponds to a period, if a becomes large, mother wavelet psi (x) will be elongated on a 
time-axis. In this case, since the amount of data of mother wavelet psi (x) memorized by the basis 
function storage section Wl is fixed, if a becomes large, the amount of data per unit time amount 
will decrease. Then, if a becomes small, the scale transducer W2 will perform infanticide 
processing, and will generate Function psi (x/a), while it performs interpolation processing so 
that this may be compensated. This data is once stored in buffer memory W3. 
[0050] Next, by reading Function psi (x/a) from buffer memory W3 to the timing according to the 
transformer rate parameter b, the parallel translation section W4 performs parallel translation 
of Function psi (x/a), and generates Function psi (x-b/a). The multiplication section W4 carries 
out the multiplication of variable l/al/2, Function psi (x-b/a), and the pulse wave data MD, 
performs a wavelet transformation per heartbeat, and generates the pulse wave analysis data 
MKD. In this example, the pulse wave analysis data MKD are divided and outputted to eight 
frequency domains, such as 0Hz - 0.5Hz, 0.5Hz - 1.0Hz, 1.0Hz - 1.5Hz, 1.5Hz - 2.0Hz, 2.0Hz - 
2.5Hz, 2.5Hz - 3.0Hz, 3.0Hz - 3.5Hz, and 3.5Hz - 4.0Hz. Moreover, the basis function expansion 
section W performs data processing with a clock period, as mentioned above, and since a clock 
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frequency is set up so that it may be 8 times the fundamental-wave frequency of a pattern of 
pulse wave MH, the pulse wave analysis data MKD generated by 1 time of the heartbeat turn 
into data M11-M88, as shown in drawing 23 . 

[0051] This pulse wave analysis data MKD is amended by the frequency amendment section 800, 
and is supplied to RAMI 12 and CPU110 in drawing 4 as an index which shows pulse wave 
amendment data MKD', i.e., a living body condition. In addition, the configuration about the 
wavelet transform of drawing 20 - drawing 23 is a configuration in case a heart rate is in 
agreement in both of a test subject. It is applied, when a heart rate is in agreement and a 
difference has only a phase in one beat in both. In this case, what is necessary is to compare both 
data M11-M88, and just to detect a phase shift. On the other hand, what is necessary is just the 
configuration of asking for spacing in which wavelet transform is performed at fixed spacing and 
data M18 appear, without asking for the timing of** in the waveform-shaping section 710, when 
the heart rate is not in agreement. That is, spacing in which M18 appears can be detected for 
every test subject, and the heartbeat information SI and S2 mentioned above by computing the 
inverse number can be searched for. In this case, because it started steeply for every beat in a 
pattern of pulse wave, the data in which a high region frequency component is shown became 
large in that standup part and it was easy to specify, it considered as data M18. By the way, 
wavelet transform is performed at fixed spacing., without asking for the timing of ** in the 
waveform-shaping section 710 first, since it usually comes out that the heart rate is in 
agreement and has not carried out immediately after measurement initiation of whenever 
[ alignment ] and there is When whenever [ based on the heartbeat information SI and S2 / 
alignment ] is computed and a heart rate is in agreement, you may make it compute whenever 
[ based on phase contrast / alignment ] by performing the wavelet transformation which 
synchronized with the heartbeat. 

[0052] And the count of an appearance per minute of data M 18 is a pulse, and appearance timing 
turns into initiation timing of**. Therefore, the both sides of the drawing-in phenomenon of both 
number of beats and the drawing-in phenomenon of** timing can be observed by analyzing two 
persons' pulse using wavelet transform. 

[0053] (2) about the detecting element of the deformation ** pulse wave on a gestalt - not only a 
fingertip but a finger ■■ moreover, a wrist is sufficient. This invention is not restricted to it etc. 
Then, some examples are given and explained about the gestalt of the movement index 
measuring device concerning this invention. 

** It is possible to consider as a necklace as shows a necklace, for example, the movement index 
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measuring device concerning this invention, to drawing 24 . In this drawing, 1601 is a sensor pad 
and consists of sponge-like shock absorbing material etc. Into this sensor pad 1601, it is attached 
so that the pulse wave detecting element 1602 may contact a hide skin surface. Therefore, if this 
necklace is covered over a neck, the pulse wave detecting element 1602 will contact the skin of 
the backside of a neck, a pulse wave will be measured, and the number of beats will be called for. 
Moreover, the principal part of equipment is included in the case 1603 where it has a centrum 
similar to a broach, among this drawing, and if required, LED for communicating, the button 
switch for performing various setup besides a photodiode, etc. will be formed in the rear face of a 
case 1603 in drawing (not shown). Furthermore, the pulse wave detecting element 1062 and the 
case 1603 are attached in the chain 1604, respectively, and are electrically connected through the 
lead wire (illustration abbreviation) embedded into this chain 1604. 1606 and 1607 are button 
switches which operate equipment. 

[0054] ** It is possible to combine with glasses [ like ] as an example of a gestalt besides Kazui at 
drawing 25 at the time of glasses another side and an arm. With this gestalt, the body of 
equipment is attached in the vine 1701 of the left-hand side in a glasses frame, and a body is 
further divided into case 1702a and case 1702b, and is connected through the lead wire 
embedded to the vine 1701 interior. In addition, you may make it make it crawl on this lead wire 
along with a vine 1701. In case 1702a, a liquid crystal panel 1704 is attached all over the side 
face by the side of the lens 1703, and the mirror 1705 is being further fixed to the end of this side 
face at an angle of predetermined. In addition, the drive circuit of the liquid crystal panel 1704 
including the light source (illustration abbreviation) is included in case 1702a, and it is reflected 
in a mirror 1705 through a liquid crystal panel 1704, and is projected on the light discharged 
from this light source by the lens 1703 of glasses. Therefore, with this gestalt, a lens 1703 will be 
equivalent to the display 90 in drawing 3 . 

[0055] Moreover, the principal part of equipment is included in case 1702b, and if required, LED 
for communicating, the button switch for performing various setup besides a photodiode, etc. will 
be formed. Furthermore, the pulse wave detecting element is built in the pad 1706, and fixes a 
pulse wave detecting element to a lug by pinching an earlobe with these pads 1706. 1707 and 
1708 are button switches which operate equipment. 

** A card mold as shown in drawing 26 can be considered as a card mold and other examples of a 
gestalt. This card mold equipment 1800 is held in a test subject's left chest pocket. The pulse 
wave detecting element 1801 in this gestalt consists of piezo-electric microphones formed in a 
card face, counters a test subject's hide skin surface side, detects a test subject's beat, and detects 
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the number of beats. Thus, since the alarm sound concerned will be detected if the alarm section 
1802 generates an alarm sound when the pulse wave detecting element 1801 is constituted from 
a microphone etc., CPU1803 prepared in the interior of equipment must care about the point 
that processing which does not perform the number detection of beats by the pulse wave 
detecting element 1801 is needed, in case an alarm sound is generated. 1803 and 1804 are button 
switches which operate equipment. 

[0056] ** A pedmeter mold as shown in a pedmeter pan as other examples of a gestalt at drawing 
27 (a) can be considered. The body 1900 of equipment of this pedmeter is attached in a test 
subject's waist belt as shown in this drawing (b). From the root of a test subject's left-hand index 
finger before a second-digit joint is equipped with the pulse wave detecting element 1901 in this 
gestalt like the wrist watch mold shown in drawing 2 . Under the present circumstances, about 
the cable 1902 which connects the body 1900 of equipment, and the body pulse wave detecting 
element 1901, that of** is desirable in a cure, such as sewing in on a coat, so that movement of a 
test subject may not be barred. 1903 is CPU and a button switch with which 1904 to 1909 
operates equipment. 

[0057] ** Although it considered as the configuration which displays the activation result of each 
function with a liquid crystal display if it was in each operation gestalt mentioned above in 
addition, this invention is not limited to it. That is, it can notify not only by the display 
depending on rating but by various modes. For example, the modes of a notice are a sound, a 
display, a tactile sense, the sense of smell, and temperature, the semantics this invention - 
what it appeals the notice to kick to transposition against is meant. For example, it is good also 
as a configuration of which the tactile sense by vibration is appealed against which and notified, 
and good also as a configuration which appeals against it and notifies the acoustic sense by 
speech synthesis of the result of which it should notify. Moreover, it may be made to carry out 
sound emission of the sound signal from a loudspeaker or an earphone. In this case, the 
frequency of a sound signal may be made high or it may be made to enlarge sound volume as S3 
becomes large whenever [ alignment ]. Moreover, a grasping means which puts a finger may 
perform the notice by the tactile sense. In this case, what is necessary is just made to enlarge a 
retention span as whenever [ alignment ] increases. Moreover, if it is in the means of which it 
complains to vision, LED is blinked, and it may be made to make the frequency high as whenever 
[ alignment ] increases. 

[0058] (3) In each operation gestalt which carried out **** for detection other than the pulse, 
although the example which measures a pulse wave was shown, not only a pulse wave but 
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electrocardio and an electroencephalogram are sufficient as the thing used as the candidate for 
detection. Moreover, the parameter which shows breathing of an operating personnel-ed and the 
description of voice is detected, and you may make it measure whenever [ about these / 
alignment ]. 

[0059] (4) The server for example, on a network etc. makes this memorize, and in case it 
measures, you may make it download it suitably, although only application **** in a network 
memorized the program of operation in each operation gestalt inside equipment. Since what is 
necessary is to load a program in the client on a network only when measuring whenever 
[ alignment ] if it is made such a configuration, the configuration of client equipment can be 
simplified. In addition, the network which covers extensive areas, such as the Internet and the 
so-called commercial network, as the above-mentioned network is mentioned. Here, the mode 
which downloads a program of operation via the Internet is explained. Drawing 28 is the block 
diagram showing the outline configuration of the system which downloads a program of 
operation via the Internet, and the server (server on the Internet) connected to the network is 
the WWW (World Wide Web) site which supported HTTP (hypertext transfer protocol) in this 
drawing. The above-mentioned program of operation is stored in this server, and the homepage 
in which the JAVA (Java) applet for transmitting the program concerned of operation to a client 
side further was included is set up in it. In addition, this homepage is described by HTML 
(hypertext markup language) corresponding to JAVA. If a client accesses the server on the 
Internet by HTTP under such an environment using the WWW browser corresponding to JAVA, 
from a server side, HTML data will be transmitted to a client side and the above-mentioned 
homepage will be displayed in a client. Under the present circumstances, the above-mentioned 
JAVA applet is also downloaded automatically and the JAVA applet concerned is performed on 
the JAVA virtual machine environment of a client. Thereby, when the newest program of 
operation is not stored in the client, the newest program of operation downloads from a server, 
and the program of operation stored in the client is updated. In addition, a judgment of being the 
newest is made by the above-mentioned JAVA applet. Although the criteria and technique of this 
decision are arbitrary, it is realizable by comparing the time stump of a program file of operation, 
for example. Moreover, it is also possible to always operate the above-mentioned JAVA applet 
during actuation of a client, and for it to access to a server automatically at intervals of 
predetermined time, and to be made to perform decision and download of being the newest 
automatically. Whenever it does in this way, a user needs to be conscious of neither program 
modification of operation nor specification modification, and can consider the program of 
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operation which the client stores as the newest program of operation. In addition, the mode 
mentioned above is an example and it cannot be overemphasized that the above-mentioned 
actuation may be realized on environments other than HTTP, HTML, and JAVA. 
[0060] 

[Effect of the Invention] As explained above, the phenomenon of the entrainment of vital 
reactions, such as two or more persons 1 pulse rate, can be observed. Furthermore, from the 
objective data of a vital reaction, one side carries out analysis processing to the emotion of 
another side, and a psychological situation, and judges the drawing-in phenomenon by which 
entrainment is carried out to them, and it becomes possible to detect as objective data. 
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[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the outline configuration of the 1st operation gestalt 
of this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of the equipment formed in 
a teacher side in the above-mentioned 1st operation gestalt. 

[Drawing 3] It is drawing in the above-mentioned 1st operation gestalt showing the example of a 
configuration of the biological information detection means 1. 

[Drawing 4] It is the block diagram in the above-mentioned 1st operation gestalt showing the 
circuitry of the biological information detection means 1. 

[Drawing 5] It is drawing in the above-mentioned 1st operation gestalt showing the circuitry of 
the pulse wave detecting element 120. 

[Drawing 6] It is the flow chart in the above-mentioned 1st operation gestalt which shows an 
example of the detection procedure of Si. 
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[Drawing 7] (a) shows the wave F of the pulse wave before processing, and (b) is drawing showing 
the harmonic content obtained after processing. 

[Drawing 8] (a) is the block diagram showing a sound recording system, and (b) is the block 
diagram showing an image pick-up system. 

[Drawing 9] It is the block diagram in the above-mentioned 1st operation gestalt showing the 
hardware configuration of circuitry. 

[Drawing 10] It is the flow chart which shows an example of the judgment processing in this 
operation gestalt. 

[Drawing 11] It is drawing showing the display means 5. 

[Drawing 12] It is the block diagram showing the outline configuration of the 2nd operation 
gestalt of this invention. 

[Drawing 13] It is drawing in the above-mentioned 2nd operation gestalt showing a hardware 
configuration. 

[Drawing 14] (a) is drawing showing an example of systematization of 1 to 1, and (b) is drawing 
showing an example of two or more systematization. 

[Drawing 15] It is drawing showing the outline of the biological information detection equipment 
by the 3rd operation gestalt of this invention. 

[Drawing 16] It is the block diagram in the above-mentioned 3rd operation gestalt showing an 
outline configuration. 

[Drawing 17] It is drawing in the above-mentioned 3rd operation gestalt showing the example of 
a configuration of hardware. 

[Drawing 18] It is drawing in the above-mentioned 3rd operation gestalt showing the example of 
a configuration of the pulse wave detection method of an LED reflective type. 
[Drawing 19] It is the block diagram in the above-mentioned 3rd operation gestalt showing the 
wave detecting element 374. 

[Drawing 20] It is the block diagram showing the configuration of a web let transducer. 
[Drawing 21] It is the block diagram showing the configuration of the waveform-shaping section 
in a web let transducer. 

[Drawing 22] (a) - (e) is a timing chart which shows actuation of a web let transducer, 
respectively. 

[Drawing 23] It is drawing showing the pulse wave analysis data obtained from the pulse wave 
for one beat. 

[Drawing 24] It is drawing showing the appearance configuration at the time of using the 
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biological information detection equipment of this invention as a necklace mold. 

[Drawing 25] It is drawing showing the appearance configuration at the time of using the 

biological information detection equipment of this invention as a glasses mold. 

[Drawing 26] It is drawing showing the appearance configuration at the time of using the 

biological information detection equipment of this invention as a pocket card. 

[Drawing 27] (a) is drawing showing the appearance configuration at the time of using the 

biological information detection equipment of this invention as a pedmeter mold, and (b) is 

drawing showing the condition that it was attached. 

[Drawing 28] It is the block diagram showing the distribution system of a program. 
[Drawing 29] It is an explanatory view for explaining the judgment approach whenever 
[ alignment / which detects a peak point ]. 
[Description of Notations] 

1 Biological Information Detection Means 

2 Biological Information Receiving Means 

3 It is Judgment Means whenever [ Alignment ]. 

4 Display-Control Means 

5 Display Means 

6 Biological Information Detection Means 

7 Information Input Means 

8 Biological Information Transmitting Means 
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t, 1 4 4tie , 7 :: '7i-*^'7T$.o, 1 4 6{i*-©itffcw 

4 6ti, tfx*#*7 l 4 4 fcJ:oTl»6*ife« 
[0 0 2 0] C. m©*£fl6mJ8©^-F*x7«toK 

ia9 mi icTrstrnm®.*^- Kfxr^iLfe 

2 o o ti c p u r*& o , §iHiK*»jffli-r* 1 1 1. f-m^ 
©ia»%^-rso KxELfciHiwjg^j^aatt, cp 

U200OiilfcLt^lSn5o CPU2 0 0fCti % 
ROM2 02fcRAM2 0 4 ^fi!Sn, ^^tiff 

So se.^ cpu2ootct±, %.t*m mmm^m 1 t 

\1r£n%> a ROM2 0 2tC(i % CPU2 0 0^l7t 

S c RAM204ttCPU200 f* £i§£ 
©ft£fc«fcfc*o S&fc, RAM2 0 4U:«U CPU 

mk l 6 OMJfilf *B Sit, £ttW*B£te¥lft 2 £ 

©jMaawfas 2 t^-^o«fHKRit?<aw2n*o a* 
4 a, c p u 2 0 0 & xfj^ntcwm m% 
m^m. 5®7t-v7h ks* u «^#ia 5 fcg^ 

[0021] d. m\f 

"T*. —Mil bT. «Wtf£ft£U7;l/*>rAT«W* 

u *ottans*^e>fliiUfli»iBs i%fflt±j-r§o r$ 
u*s«^6«afliwHs 2*««ti"r*o israwifis 2«, 
e>(cMtt'tt$Bs 1 tti>immmim3L®3icAijzn 

2>ttt>lC R AM 2 0 4fCjl-tgSfl£n3 0 IbJUWJ 
£¥®3T?tt, »lf$BS 1 £»WffiS 2 fcfcJttt 



■7 1> U * » — 



£KS 3= (1 - 1 s i/s 2- 1 1 ) x 1 0 0 (96) 
%H9l&fcU Wj&gsatfM 0 Otc5fi-c5< (SH, Ir)!$ 

mt>m<%z (1 oo%tca^o i^^Tott^. 

•v7Sbl fflSBfiWIRS 1 ©g|*ii*%^l\ Xry7 
S b 2-?ffittffifBS 2(Dm&i2&ZfT5o Xfy7Sb 
3{C*5^TS 3 = S 1/S 2*gfcHU Xfy7S b 4 

fc&v^T S l 4: S 2 i:©-a Of ftfc-fc S 3 = l ) 

s3=ioo%&e»tf, isiPJg^st 

iS^AilflWS (Xf77Sb5) o S3=*=l CTfc 
W100%) &e>ti\ Xx-y7Sb6, Xr>y7Sb 
8, Xfy7S b l ot^TS 3 i: 1 0 0 tomafc 
KfclWSrfTSo £*5, 7>f77Sb6, Xfy^Sb 
8, Xr-y7S b 1 0©S*WB7 0, 4 0, 1 Oti, Ifo 

&^<D),$^%?>h J x*hz> a 

[0022] wmm^m. 4 a, w±© * 9 k lt^^ 

^nfcMtt'tffSS l , §Mt$SS 2, fiJ^KSftS 3^^ 

^LTt>«tV\ Ell ^±^ ^¥©5©^0J*^LT 
v^§o iBJEJtcfev^T^ 2 1 0«rVx7b-rT-^0. 
©ffilO">-f^K»>2 1 2tC{i-^W=&^-V^^3> 

■7 2 1 4ti, f^7W2 1 0©feTffiiJt;:1ifi)c^n, 

j en^e>iifceij(c(p]^oT^3o^^yF , i7 2 1 6, 

&4<0*?<<yW2 1 8, iso^yF^z 2 0 4: 

si6©«>-f yK»>2 2 2 i:^n^ng^$tirv> 

So S20-f >K^2 1 4tcti, Mlfi'lilfiS 1*^^ 
g30^yK«)2 1 6tC«, Mtt1ffBS2^« 

^yF72 2 0t, WHS©l l MW l WiA~EfcjSi;r^ 
7x-rx^^-h^^^nSo COl^ ROM 2 0 

7i^Xft- httHBISoaPBfcJSDTSB 5 CO "7^ 7 
K^2 2 0te3»RW»5:«^«n*. ft*, ±a©ftfNW 

WHS 2, W«S 4*E«S-&"C**, EWUfcrtS* 
g % ^3 ©7^ 7 K7 2 1 6, ^6(D'7^yK , 7222 

[0 0 2 3] E. JE&S 



mm-r i 1 — i o a 2 



*>i*s5i*&*3i*#»&ti-cv>*. «w*8W^ 

!S©£5ft£fSffcW) , gJ§§t MttH, Wi«©»« 

Bile, a^o*«:e)-ri«iawK:t,-a'rs<fc5fc«s% 
mmmmtmu *©-sss^©*atej;93-«© 

[0 0 2 4] F. gjgflj 

(1) ±5ELfcH«SJgfl8fcfev^rtt, -tr>-9-a->y h 3 

LTUl\ Sfc, ±83^«fi^flSTttS)t3R ; ?tt L E D 
SnSfc©T*ttft<, «ajx.^3S^}iiS-r^t©i:L 

SStlS *>©?«£<, flS©W^ft*©1?*oTt><fc 

ft < . w^n&ftawftft 6 v^-r n-e* o t t, «t 

(2) ±|B*MJB»tefcoTtt, S 3 - ( 1 - I S 1 / 
S2-1 I) x l 0 0fc»^tWS«fi«S 3*JHtiT* 
60tLT^4*«, *58Wtt*nfcE^$nSt>©-ett 
ft < , -^©^BBBBPRt* RAM2 0 4 

n/cMttttfss i fc, Mffl'it$Bs 2t*mttz>, mm. 

©7*-*©ffill«a*»ttl*Sfc©fcLTfc«J:i/\, 
fcJ:D> l$IH©&ifii:i:t>K. -StiPtttf 

fl:**fr*ji?w«c *■©*!§§£ 

5 fc^jVf S c i: K <fc 0 > t ©Hf$) 

Wft-Sfi^v ^*>P § c i: tf-p t § o 

(3) ±fafc«i»«K:a6-3Ttt, |WTO©IHffi% 

5 ispt i: -r a t>\ a ^entc n^-r s t> © ft 
Rre6-p&*©tt«>53A/e&*o ra9iK«-9-}'7 

(4) -^©W^iT'R AM 2 0 4fC*S^n 
fc»li*BS 1 *&*©«»***** fcfcfcfc," Mffl 



iiLTti:^ C©£3te"r*ttr, £%%<DWM1lft 
*£lvb\ fft^ ES&tfH-S&fcSISfcSftfcfr 

fc^s-ss c £ t <fc o i&i&Wft-Sfi£vtfii# 

ci:tf-C*£, cfc«^riifcft*. 

«ric, ir^£©$'J£^ust3^ n®)Wft-a«nr 

alMtt&Zo Cut S 3£B#p f gt©M$i:LTS 3 

(t) rawsosft** s • (t) -eaffc© 
t-rntf, s* (t) «uT©ST4*6n*o 

S' (t) = S3 (t) — S3 (t— At) 

S' (t) #lE©tf-e*titf, HHlfcWiA/C^Sfcff 

«-r -lis s* (t) ^2©fliT*fen 

S' (t) >5i?sn(f r^j i:. 5>S' (t) >- 
rniij -5>s' (t) -esntf ^ 

(5) Wfi^m5ici3V&&V4v\ t v<DEM^ mmt> 

[oo25] <2 :^2 mmfim>xicm 2 

§0 ftfc\ ±a-r*»iMjg«fcra-©8i5»»i:ov>T 

[0 0 2 6] A. ^f«|}fiK 

a 1 2 « % c <omom 2 ^]5s^©«^^^-r 7 
1 fc^-r ss t m 2 tc/Txt-gg t*-Mt l rcfflfiR* t 

oTV>§ 0 01 2tCfc^T, 3 0 0ttiB©±ft«a[* 

KM»fli«s 5%«aj-r*o %.fom$mmm 00© 
mil, miffmtii^««©«iiu:)iii«tt^iM2:ntt 

3 0 2ttgBOfR ffl«1Sftm©1tffiS6%tt 

ffi-r*»fi«-*m«A*¥a-e*t), *©«!& 

» l *a>»«fcW«ftfc«>KiH*Wr*. 3 0 4 t4M 
JfiltHS 5, ABBS 6*W^ric2ifl|-r*i;i:tfc % ffi 

4#i»ffl5MSffl^©-ea5So 3 0 6ttnH#WJ£#gi-e 
^5 0 s m 1 nit^tt t ni 1; < , m»imR s 5 tmtemw 



o -7 ~tr. L^*y« 1 



wra-r i i — 'J » y z 



mmrnms 7, mns 6, n^s8, n&s&s 9*ie 
tu mafcfSUTttj^-rs^fj-eifeSo unsafe 
#©3 o 6*3^0*^^'; 3 o ffiftM^tt&ni: 

</N-F*x7*«©CPU©^fcLTIS3iSti«. 

3 1 ot±ss$ij^i¥S, 3 1 2 was* we* or, a 

?f4W?M83 1 Ott, ffiSfcffiUTIiettllHfiS 5, 
1WBS 7, HISS 6, HISS 8, ?J£|£j|lS 9*&K# 
©3 1 2fcfi^«**„ ±E«J«*||«|-r*/N-F^x 

4f*««sfi¥a2^4{*««2ssffl#a3 o 4 i:4o 

[0 0 2 7] B. 

wt, *nmBm<D®tttt, mi 4(3)^-^? 4, 

0H*fcffl a 1SiHi© J: 5 4 1 #1 ©*ff£©fc#>lc>XT A 

aao&iwt«as»i^iii3 o 4 ttg^o^it 
«assfli¥a3 o 4 ' i:oKoii€%e5iie3 1 4 £<* 

1tfB S 5 , IffiH S 6 i:M?6tPfi S 7 , DUB S 8 ©X$tf 
PJflgfcfcSo Hfffi&ttW3 OOlCfcOtfcfflSftfclia 

©M*sit*Bs 5immmnm^m 06*«fctf**u3 

OSlcAasnstfcfcfc, £tt1lffiB£$1l¥&3 0 4 
*^LTffl^©4#iSfH2ISffl^S3 0 4' tdfei^^ 

Ji, £ B©£#1«fB&§{I^IS 3 0 4 «fc 0 §ff Stl, 

ie]pjgf'J^¥K3 o e^wt'j 3 o sicxti^n 
&o nwiS*j£¥a3 0 6T?tt, miidt^ii&iQttft 

¥£T?Mtt1ff*BS 5 ^Mffi'fflBS 7 iof-iifflltfff 

fen, wsssas 9**»a*ns. wsisas 9te** 

V 3 0 8 fcA^n* ^iTO¥&3 l Ofc 

Kflttis S^¥©3 1 2ti0^jn5, 4*3, fit 
IBS 6, 1ffgS 8li**U 3 0 8fc*&ifl2n3£i:k 

[0 0 2 8] C. $)Jg 
77©MteH*BS 5, MttHtfBS 7, HUBS 6, 'ftlBS 8 

Sfcfcfefc, ^fcgB©*!^^©*!^, &3iH±tg 
[0 0 2 9] D. ^2Wmm.^7, = rU{\L\Z^^ 

mm 



5 4gf#©iliIi/XxA^#fflLTkcfc<, *©*!£, 
1SfBA*f¥&3 0 2 43<ktf£f*1t«£§e?©3 0 4^ 

3?^?j^ l tvs a\ *wmm<o r Attain 
imuzz ti% to-eti* < , m©^tfwc*&9, 

0 1 4 (b)tC^©-^J^-r o C©0fl-?H\ n&©#f»l 
^ffi*£ttflBB2£$«¥@l 304-1, 304-2, 
304-3 ••304-n£\ GSIffi3 14-1, 3 14 
-2, 3 1 4-3-3 1 4-n^/rLTR^WclS-a-L 
TV<5„ 4*3, Mffl&gfcnfi, fiff5IfCfSi;TV< Olc L 
rt>LTt«kv\ £©*§-&, ^*3MS3 1 2<D^w>F 
^^SdtfckD, R«TS£<*1fffliS§ffi¥8©fc 

fcASt, Il^»**#Wls£©Wk:*Ji^ 
8l*lc*S1*S*-SffBI&*U £{*£LT#iI©lSfJi 
fcifit3< ct*^tS„ 4*3, a^S3 1 2<D-j7^> 

*©IR»1t«*#JHLft*<&»B (tS$B£$) «ff5C 
-l©A£4^i:LT, *©Afc©RiH££&BtfSS§i 

fcLT&^o *©«^ gB^#^L/cA©»ftfB 

[0 0 3 0] 4*3, *»iOHffllC$ot«, 

^©€^, g|5n n p^©^M, Offl©«ffltt^6LT, 5 
*^«!&%ttWrs C fctfSS L-V^o ^©fci6©-fiji: 

i§co5^cDJEa^{c*3^§M^aiBl^4gPfiL{cW(p) 

[0031] <3 :mztmm&>*$&mm. §a 

fcffl¥73i:*^oT5v^©^1t, mm*MLttfr%>& 
o 4y-i*fc*«W©flfe#flHRRIIItt%3pJffl Lfc^» 
in?fe?.o 4*3, ±34©£«JB«fcBI-©«#tettWI 
-©«H»*WLTBllfl**l«f So **tt»*tt, 4(* 

[0 0 3 2] A. 

<D£tt1tfflttai8S©«lJ« 

Ell 5ic^fl0Sffiic<):«£(|c|qnfttttti«tB©««% 

/T^-To lR]|gIl<:*3^T, 3 2 0«gg*i*, 3 2 2(i-73 



WI5B-T 1 1 — 4 8 y 6 



tfi-vK 3 2 4 tiftil#©*ijffl# (WT, BttZ) 
7h 3 2 2, 1- 3 2 4te^B#{fc3 2 0© 

[0 0 3 3] &F&B3 2 6«\ ^OAflJfcffiBfSS 
l©-b^>h^^3 2 8£, Bffl»cffifi"r3SS2 
©•fe^y h*^1S«3 3 0^Lt^„ mi<D*? 
tVYWmm 2 8(4, A©Mf£l£fc©^ft£?7 7^ 
•y ^a^-TS F*y hg^«3 3 2 fc, A©£tt1SIB 

(±iE*isawjB» ra u < Mfait $g) s 1 o *&fi t l 

iRUXMfttitfg) S 1 1 *»«fcLT*?1R«3 3 6 

PtHHSPJiSBSS 1 2**tW*3 3 8 fc**LT 
t^5. lej^tc. S2©-b^> h«i5*B*3 3 0(4, B 
Oi«SCO»^77^7 *£3jVf 3 F-y bSi^iI$ 

3 4 0 i:, B©Mffi1«fgS 1 1 LT^-rm«3 

4 2 AoaRffifliffls i o«ftfi& Lxmmm 4 



§0 £©* 



1 5©F-y h^^«3 3 2fc«fctf F 



>y h$aHB*3 4 0t4, MffiffllBS 1 0, MtetSfgS 1 

*"F»3wa«E©i8fliii«-e*o r, ±gi5tctf < is Has 

Z?U-)\s2ft& 0 g;fc, ^$3 3 8 £H$3 4 

6^4, fij^isss 1 2©gMi£^-r©&&e>-f, ^© 

&©fcLTV<5 0 

[0 0 3 4] 3|cm^ttOttfll«lJ£icov^TlMK 

©3 4 8 B©£f*1*fBttttl#®3 5 0 ^ P»£ 
¥"J£?&3 5 2 &«^MIP^JS3 5 4 K^nWS^L 

zzfrnmrnm^m 5 2^5, ©urates 1 0, m« 
nuts 1 \<Dmm&is>f^-7 * v >?wr^ f^ness 

1 2*&^£1I3 2 6te£jjsS-eS„ HIl 7f£±3£Lfc 
«(IH»«**«'r*/N-K^x7©«|iaffl*^. RIB 
fCfcl^T, £f*1if$g&m^l&3 4 8t4, A©»Ht*gS 
10^CPU 3 5 6CHi^U IBHSfC, 4^1f$E^ttl¥ 
183 5 0(4, B©Bft&tiftBS 1 1%CPU 3 5 6fdtt}*/ 

tt»BO«wW»¥S 4 *«9ttJfll¥gt 3 5 2 
^lft5*a^B3 2 6tt««Itnif, fl&ttrattT 

«tKB*f*3 2 ojcrtK^nT^So mimmm 

x7&4, Sfe(WWBttW¥aofci6©/N-K«Jrx7*«rta 

-r- 4*^ 4*0» i.l.j *V 4^, 4-_ Pi£irt*/T>» r r T /in XtH T5£. /T-^<"+r FR J,x r"* sr\ 



mftffls 1 0, s 1 10m *n*S5©T-*©i&to 

[0 0 3 5] -try+)-a->y h3 2 2, 3 2 4 fro 

^T!BH8T 3o *3M!BB»c*oTtt L E DSIfcM* 

»ttm^a*»t), *©«js©hh*bi 1 8^^-r= n 
erc&^t, 3 6 o«jg*«B"f sxf^gft-cfc 

D, *{#3 2 0t»lftLr#tt¥a», (EI 
^LftvO fckDStlHESSnTVSo SS3 6 0©± 
ffi (-r&fc>-S?g©«£gffi) fctt7*h*773 6 2tf@ 
££n, 7^>y^S&3 6 0©8®fct47* h# 

7^3 6 2{C{ifiLr-try9-a--y h 3 2 2, 3 2 4© 
itB®jffl©«1&3 6 4tf»£SftT^«. *{*3 2 

0fcfct>T®ffi3 6 4 ©TffiSfCfi, ffi©«®3 6 6, 
3 6 8OT8S3 6 4 tSfftfeRlfigfcHSSnTV^o ®S 
3 6 6, 3 6 8tt^n^'n«M (HI,TnL&V\> ic&ms 
nTl^So *f*3 2 0£&oT7:t h*7v3 6 

2 ©Tfilfcti L E DKJBR^ 3 7 0 *S £tf ttB^Ott 
^-by-9-3 7 2tfMBLTfeSo 7t^-try^3 7 2©tB 
*Kg*tti, El 1 9te^-r«P»m*3 7 4fc{K|&Sft*o 

KStttt8is3 7 2 ©«bk, (Mgtt, ei 5 tc^s-r^ i mm 

■T3o ft*3, 7* h^7^3 6 2©^IH«)i^ffl©^/^ 

-37 6T*st»nTv>3 (ftfeit^sottaisBto 

V^T«, 0yAtf#n«6 1 - 1 5 4 6 3 9^«fc|Btt« 

[0036] b. map 

•DgicxnMftmommz-D^rmwtZo a, b*^ 

nfn©X^7fl^3 6 0tC^3 7 8£i!cfiU 
fCffEfSi:«ffi3 6 4A<««I3 6 6, 3 6 8tCg||fiL 
T§1L, -y h 3 2 2, 3 2 4ff1SMt&o 

^tltc^D, LEDH«3fi?3 7 O^fDtt, ^3 7 8 
«rB8ftH-«o ^3 7 8OJB3iaRttfc«k0«««tifeLE 
DOSW3ttt, 7ttt^©7t^-ty9-3 7 2K«koTS}t 

©«ffllcJ:Dlil»^6Mttill«S l 0, Mtt'ifSS l l 

s i 2*H»6n«, ^ur, *n«oiwi«4«wiiPjfP¥ 

S3 5 2K£!X S^SB3 2 6©#B«t*ti^na 

[00 3 7] C. JtbS 

P>, ^-©Jg^X^-y^a^fcic^Si:, -by+^a- -y h 

3 2 2, 3 2 4fC t toTj|(R©^l±J^$3 0 dtlfCcfc 

o, Kwmmmms 1 o, Mffi'ii$ss 1 l^traa 

^©WStSSS l 2^r|g|i-r§ci:^Bl^(cft§ 0 *L 
B3 2 6fcjtT^3£, ^Iti&^^ilfcfcO^-rn^- 



4-- 4^ 



wpB-t- 1 i — 4 8 y z 



©SltfcftiSCfctf-CtSfr^ MAtfffttt, BS©<fc 

coo3 8] d. mm 

±j&<om3mmwuz&?rit, sa*f*3 2o±t-tr 

y-tf-axy h 3 2 2, 3 2 4*»tt;fctf, *8BBfi*tt 
£IES-f*fc©TM:fc<, fiaj^tf, £sH#f*3 2 0©ffl!j 

>yh 3 2 2, 3 2 4*Ktt*J:SfcLTfeJ:i#\, ^ntc 
[0 0 3 9] ■kyy-JL-y h 3 2 2, 3 2 4 OSBttJR? 
fe*V\ Sfc, ±««£»T?ttft9MrV"*H:LED0 

-V h 3 2 2, 3 2 4Z%&&k>yt?&ff. *»Wt4 

*ft k ®£ 5 nst. ©■??«: m>MWz¥®az-$>'* 

[0 0 4 0] $fc, ±IB*JWBttlc*oTW\ 2Atf*f 

©x> x^wtiNfl««, ram«*a^**«a^M 

m^-Wtm^^o % LT> BrStefcUT**?**-© 

[o o 4 i ] < 5 : mm>±mtrc^mmnmiat, 

WTO* ? S:f««t-feS„ 
( 1 ) |s)iTO'J£^7£ 



®e-*j£©iam 

09*. tf, H2 9t^r*5t % 2A©«K#fr5£ 

u j E-n6©^«f3gij*jttS!-rntf«fcv\ c©^ m 

2 9©±a&£jFbfclRj£fr&«:l£-*j£P 17!rSP3*< 

$aj£n, ^©^Atf-^-e&sp i ^?n§„ 
*«ssn5, f lt> pitpr ©fg^^j 1 1 . 

t 1" ©M^5>|SIPja^ ! l £ iJ^LTLTt)«fcl/\ fcfcU 

ttm tfcMffi^MiStco^T * -r i^x 2 tie 

[0 0 4 2] (D-^x-yix-y h|BSSc©JSffl 

«>Tv^c*\ ■a8SHB©«KKco^-ctt* f Fixate 

T% &fWHB*ttl¥Sl»c**aR««»*'>x-yi/y 

hainrswisicov^rttiwr*. c©«*tt, iu9tc 

*5tt§ C P U 2 0 0©$$M1^ 0 2 0 IZTrstm&fc 
$n§MMfI^MHtc^LTM)^©^x-^^-y 

•So 

[0043] -^tc N m**mtmmt<Dmmfre> 

c©¥ffli?«JOttlLfe«#*aiJ©^:t***L 

(x) *V-»f-- *X-7U>y hfcLT#A-r*o ll 
T\ BEISKf (x) ©V+F- • -j7X-^P>y h f (x) fC 

[0 0 4 4] 
[ftl] 



WltfJ-Y* 1 i — 4 8 y d. 



(1) 



% (1) fefc^T, Mi, Vlf- • 7x-7i^y h ^ 

(x) £^>xu-h mmm) tzmtm^z^ 

i\=y*-ZX%>%<, Ltctf^Xs 5£ (1) £*5^T7x 
-71/7h^ ( (x-b) /a) ii, v-tf-- 7x-7 
1/ -y h t ( x ) £ b ti^m^m U a /cttfWS Lfc t 
Z. ©*J§-&, X^-fr/i?*-* alCftfoLX 

v-y- • 7x-7b>y h ^ (x) ©>iit±^M$n§cD 
T% i / aimi$.m^ttfo?%>$>v>tr£Z >0 ft*?, 7x 
-7Uy ^$01$ 7 0 0©t¥3ffl&IMfco^T{i^-f 

5o mmmssw oo&, is«#rf-^MK 

^fc^tfs-r^ ri/a 1/2 j <DTm&z>t>\ m%%m 
mmwmx7-z*ttw.-$z>t%i$^ zomv&w* 

miE? 2»mtf&2> 0 ^)&&fiiIEgP8 0 0tt, CCOTOb 
imtft>tirc<L<DX*&9, 7x-7b-y hf-^WDC 
«a l/2£5fH?LT, MMlEr-^MKD' 

[0 0 4 5] 7x-7b-y h-£H*g|$7 0 OCD^Iffl 

1 2 ofCcfcsMiM^Mmi, mmwMi \oth/ 
1 oii, mmmu h fc 11]^ t /cm ws^ cs^^d^ 

1 OCD7a-y^0£02 HC^-To EKCfc^T, 'J^ 
>7"7^;l/*7 1 Hi, ^\MtkWk2. 2 Hz, jfji 
^$£0. 8Hz~3. 5Hz ttZQimm^y-ffr 

2X'%>z> 0 mmm<Dm*m.$.ft&, 0. sh z ~3. 
5 h z <Dmmnfc&%mmnx&z>frt>, mmsB&u 
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